Construction of an amperometric glucose biosensor based on the immobilization of glucose oxidase onto electrodeposited Pt nanoparticles-chitosan composite film.
One-step construction of Pt nanoparticles-chitosan composite film (PtNPs-CS) was firstly proposed as a novel immobilization matrix for the enzymes to fabricate glucose biosensor. This novel interface embedded in situ PtNPs in CS hydrogel was developed by one-step electrochemical deposition in solution containing CS and chloroplatinic acid (H(2)PtCl(6)). Several techniques, including scanning electron microscopy (SEM), cyclic voltammetry (CV), electrochemical impedance spectroscopy (EIS) and chronoamperometry were employed to characterize the assembly process and performance of the biosensor. Under the optimized experimental conditions, the resulting biosensor exhibited excellent linear behavior in the concentration range from 1.2 μM to 4.0 mM for the quantitative analysis of glucose with a limit of detection of 0.4 μM at a signal-to-noise ratio of 3. The apparent Michaelis-Menten constant (K(M)(app)) was evaluated to be 2.4 mM, showing good affinity. The proposed biosensor offered good amperometric responses to glucose due to the nanostructured sensing film provided plenty of active sites for the immobilization of glucose oxidase (GOD).